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Summary.-Interviews were obtained with 106 patients with adenocarcinoma of
the renal parenchyma, 33 patients with carcinoma of the renal pelvis and 139 indi-
vidually matched control patients. Comparison of the cancer patients with the
control patients showed no evidence of a positive association between either type
of renal cancer and coffee or animal protein consumption. Carcinoma of the renal
pelvis was associated positively with cigarette consumption (relative risk estimate
1-8) and the daily consumption of analgesic tablets was more frequent in patients
with cancer ofthe renal parenchyma than in their matched controls (14.2% compared
with 1.90/, P < 0.005). It appeared likely that the latter relationship was non-causal.
SHENNAN (1973) drew attention to
a strong correlation between coffee con-
sumption and national rates of mortality
from renal cancer (simple correlation
coefficient r =079). We obtained simi-
lar results using incidence as well as
mortality rates, and found also a strong
geographical correlation between renal
cancer incidence and the consumption
of animal protein (r 0 82; Armstrong
and Doll, 1975). The present study was
therefore undertaken to investigate the
association between these variables and
renal cancer in individuals. We sought
also information regarding exposure to
other agents which have been reported
to be associated with renal cancer in
either man or animals, such as tobacco
(Bennington and Laubscher, 1968;
Schmauz and Cole, 1974; Wynder, Mabu-
chi and Whitmore, 1974), lead (Van
Esch, Van Genderen and Vink, 1962),
aromatic amines (Poole-Wilson, 1969),
leather (Schmauz and Cole, 1974), com-
poundanalgesics(Johanssonetal., 1974)and
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sulphonamides (Hansen and Bichel, 1952).
The number of cases studied is small
(139) and is effectively made even smaller
by the need to consider separately the
2 main types of renal cancer in adults
(adenocarcinoma of the parenchyma and
transitional cell carcinoma of the pelvis).
Statistically significant results could not
be expected, therefore, unless we had
isolated a factor that greatly increased
the risk of the disease. In fact, few of
the factors examined appear to have
any effect but, with the numbers involved,
the possibility of small effects, of the
order of two- or three-fold increases in
risk, cannot be excluded. Renal cancer
is, however, a sufficiently rare disease
that it will be difficult for any one group
of investigators to accumulate enough
experience to provide decisive answers.
We are therefore reporting our results
with a minimum of description but have
tabulated them in some detail so that
they can be combined with other observa-
tions in the future.B. ARMSTRONG, A. GARROD AND R. DOLL
PATIENTS AND METHODS
Notification was obtained of all patients
diagnosed between 1 January 1972, and 31
December 1974, as suffering from renal
cancer in what was the Oxford Regional
Hospital Board area. For each cancer
patient, a control patient was selected at
random, matched according to the following
criteria: (1) same sex; (2) within the same
5-year age group; and (3)' having had a
surgical operation in the same hospital and
within one month either side of that of the
renal cancer patient.
If a renal cancer patient had not been
operated on, the date of the most definitive
diagnostic procedure was taken as equi-
valent to the date of operation. Patients
were not accepted as controls if the control
procedure was for the treatment of peptic
ulceration, vasculardisease or anotherurinary
neoplasm (diseases possibly associated with
coffee consumption, Roth, Ivy and Atkinson,
1944; Jick et al., 1973; Cole, 1971). The
conditions or procedures for which the
control patients were admitted to hospital
are shown in Table I. If the first control
selected could not be interviewed, a second
control was selected according to the same
criteria as the first.
Interviews were also sought with renal
cancer patients diagnosed between 1 January
1973 and 31 December 1974 who were
treated by the urological service of the
Royal Marsden Hospital, London, the St
Peter's Group of Hospitals, London, or the
Urology DepartmentofTheLondonHospital.
Each of these patients was matched with
a control patient of the same sex and within
TABLE I.-Percentage Distribution of Ox-
ford Area Control Patients According
to the Condition which Led to their
Admission to Hospital
Condition
Other cancers
Benign tumours
Varicose veins or haemorrhoids
Abdominal hernias
Cholelithiasis
Other gastrointestinal disorders
Prostatic hypertrophy
Other genito-urinary disorders
Cystoscopy no specific diagnosis
Other conditions
Percentage of
control patients
14-9
4.9
5 -8
28-1
8-3
5*0
9-1
6-6
5*0
12 -4
the same 5-year age group who was registered
with the same general practice as a renal
cancer patient.
Each cancer and each control patient
was interviewed by a research assistant
who was also a trained nurse. Interviews
were usually conducted in the patient's
home but occasionally in hospital. Inter-
viewing did not begin in the Oxford area
until April 1973, nor in London until July
1974. The histories of the renal cancer
patients were considered by the interviewer
to be of doubtful reliability in 5.8% of the
cases compared with 9-3% of the controls;
doubts about reliability commonly applied
only to the occupational history. Clinical
and pathological details were taken from the
patient's hospital case notes.
A total of 110 renal cancer patients in
the Oxford area (47.6% of those diagnosed
in the period) and 14 from the London
hospitals (43.8% of those treated in the
period) could not be interviewed. Of these,
86% had died before an interview could
be arranged, most before we were notified of
them. Nineteen of the first-selected control
patients could not be interviewed (in most
cases because they or their doctor refused
permission) and were replaced.
RESULTS
Patients' characteristics
A total of 139 pairs of patients with
andwithoutrenal cancerwereinterviewed.
In 106 patients the site of origin of the
cancer was the renal parenchyma, in 33
patients the renal pelvis. In 4 of the
patients with cancer of the renal paren-
chyma the diagnosis was not verified
histologically. Ofthese, one showed typi-
cal macroscopic features at post-mortem
examination and the other 3 showed
evidence of metastases and had typical
features of the disease on intravenous
pyelography (all 3 patients) or on retro-
grade pyelography and renal arterio-
graphy (2 patients). The remaining 102
patients with cancer of the renal paren-
chyma were shown to have tubular cell
carcinomata (adenocarcinomata). All but
one of the patients with cancer of the
renal pelvis had a histological diagnosis
of transitional cell carcinoma. The one
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exception had a squamous cell carcinoma.
Data on the age and sex of the renal
cancer patients are shown in Table II.
It will be noted that the patients with
cancer of the renal pelvis tended to be
older than those with cancer of the renal
parenchyma.
The distributions of renal cancer and
control patients according to their country
of birth and social class are shown in
Table III. There was a relative deficit
of patients with cancer of the renal
pelvis in social class V (1 out of 33 com-
pared with 8 out of 33). This difference
is probably a chance finding, however,
as pelvic cancer shows no significant
TABLE II. Age and Sex of Renal Cancer
Patients Included in the Study
AMen
No. of patients
Age (years):
Mean
Range
Women
No. of patients
Age (years):
Mean
Range
TABLE III.
and Control
Cou,ntry of B
Birthplace
United Kingdlom
Other
Social class*
I
II
III
IV
V
* Classified fro
occupation, marrien
occupation; Office
Surveys (1971a).
trend over the 5 socioeconomic groups
(Xl2 - 2*1, P > 0 I; Armitage, 1955), and
national mortality data do not show
any deficit of cancer of the kidney or
bladder in lower social classes (Office of
Population Censuses and Surveys, 1971b).
Six of the patients with cancer of the
renal parenchyma who were not born
in the United Kingdom were born in
either Poland or Czechoslovakia whereas
the 3 matched controls born abroad were
born in India, Spain and Cyprus re-
spectively.
No appreciable differences were ob-
served between the marital status (single,
married, separated or divorced) or ethnic
group distributions of the cancer patients
and their controls.
Oxford London Other diseases of the urinary system
Paren- Paren- There were no significant differences chyma Pelvis chyma Pelvis between either group of renal cancer
67 17 7 5 patients and their controls in the propor-
tions who had suffered previously from 59-6 64-2 63-4 64-0 * 26-83 51-78 50-76 48-73 kidney or bladder stones, haematuria or prostatic disease. There was an excess
28 9 4 2 of controls over patients with cancer of
60-4 68 7 60 2 76 0 either site who reported having had 45-84 59-79 51-72 70-82 other urinary system disease (16 out of 139
compared with 28 out of 139; Xi2 4-1,
McNemar's test, Pike and Morrow, 1970).
istributions of Renal Cancer This excess was not due to urinary system
Patients According to their infection (reported by 9 cases and 9
?irth and Social Class controls), but mainly to a variety of
Cancer site disorders for which only a symptomatic
diagnosis could be given (for example ParencUhym1lla Pelvis frequency of micturition, urinary in-
Cases Control Cases Control continence, nocturia, " kidney pain " etc.
98 103 32 31 reported by 6 cases and 14 controls). The
8 3 1 2 control patients were aware that the study
was into the causes of " kidney disease "
8 5 ° 2 and the difference could well be an
19 19 10 5 artefact due to differential recall.
55 53 15 15 There were no statistically significant 17 22 7 3 differences between cancer patients and
controls in the proportions who had
m current or pre-retirement previously had either intravenous pyelo- d women classified by husband's graphy, cystoseopy or retrograde pyelo- Population, Censuses and raphy.
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Coffee and other beverages
The distributions of renal cancer and
control patients according to their con-
sumption of coffee are shown in Table IV.
There was no significant positive associa-
tion between coffee consumption and
renal cancer at either site. On the
contrary, in the case of renal pelvic
cancer there was a significant excess
of patients who had never consumed
coffee regularly compared with their
matched controls (11 compared with 2;
X12 7*1, P < 0.01).
The estimated relative risk of renal
parenchymal cancer in those currently
drinking coffee daily, compared with
those not drinking it daily, was 1-15
with 95% confidence limits 0-51-2-65
(Miettinen, 1970). The same estimate
for renal pelvic cancer was 011] with
95%O confidence limits 0-00-0 80. Among
those who had ever drunk coffee, there
were no significant differences between
cases and controls in the proportions
having ever used ground coffee beans
(10-18%), instant coffee (77-90%o), or
coffee essence (5-13%).
There were no appreciable differences
between cancer patients and controls
in the proportions drinking various
TABLE IV. Distributions of Renal Cancer
and Control Patients According to their
Coffee Consumption
CuDs Der dlav
(al
amounts of tea, or who ever drank
chocolate-containing beverages, malted
milk or other caffeine-free hot beverages.
There were also no statistically significant
differences between them in the propor-
tions drinking various amounts of beer,
wine or spirits.
Tobacco use
Renal cancer and control patients
are compared with respect to tobacco
use in Tables Vl and VI. The cigarette
smoking habits of the patients with renal
parenchymal cancer were not significantly
different from those of their matched
TABLE V. Di)stributions of Renal Cancer
and Control Patients According to their
Cigarette-smoking Habits
Cancer site
Parenchyma
Aten
Cases
Controls
Womeni
Cases
ContrIols
Pelvis
MIen
Cases
Controls
Womein
Cases
Controls
Cturi-ent smokers
cigarettes/day
" Never " Ex-
smokers smokers < 20 20 29 30 +
11 30 13 13 7
12 30 17 9 6
15 7 7 2 1
13 9 8 2 0
1 8 4 5 4
5 8 5 3 1
8 3 0 0 0
5 3 3 0 0
_______=_____ controls. It should be noted, however,
Cancer site None* <1 1-2 3-4 5- ~ that patients admitted to hospital with
Parenchyma a smoking-related disease were not speci- MIen soigrltdsei
Cases 16 22 22 6 8 fically excluded from the control group,
Controls 18 15 21 9 1 1 and there were 2 men with bronchial
Women 11 8 3 cancer among the controls, both of whom
Controls 4 5 18 4 1 smoked more than 60 cigarettes daily.
The estimated relative risk of cancer Pelvis of the renal parenchyma in current Mfen
Cases 8 2 9 3 0 cigarette smokers, compared with non-
Controls 3 7 8 3 1 smokers is 1.06 in men (37 discordant pairs,
Cases 4
n
5 1 0 case a current smoker in 19, control in 18)
Controls 1 1 9 0 0 and 1O00 in women, (14 discordant pairs,
*Includes 4 renal cancer patients and 4controls case a current smoker in 7, control in 7),
11 men) who had given up drinking coffee. with 95%o confidence limits 052-2*16 and
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TABLE VI. Distributions of Male Renal
Cancer and Control Patients According
to their Use ofPipes, Cigars and Chewing
Tobacco or Snuff
Frequency of use
, - >~~~
Cancer site Never
Parenichyma
Cases 35
Controls 29
Cases 41
men with renal parenchymal cancer who
had ever used cigars was, in fact, sub-
stantially less than in their controls
(33 of 74 compared with 47 of 74;
Xi2 53).
Ex- Occasional Regular Saccharin consumption
Pipes The proportions of patients who had 18 12 9 ever used saccharin tablets for at least
19 11 13 6 months at various levels of consumption Cigars are shown in Table VII. No appreciable
2 27 4
Controls 27 6 37
Chewitig tobacco or snuff
Cases 64 5 4
Conitrols 63 8 2
Pelvis
Cases
Cointrols
Pipes
11 5 6 0
11 5 4 2
4
1 TABLE VII. DistributionsofRenal Cancer
I and Control Patients According to their
Maximum Ever Consumption of Saccha-
rin Tablets*
Tablets per day
Never <4 5-9 10+
86 10 8 2
88 8 9 1
27 2 3 1
28 1 2 2
Cigars Cancer site
Cases 1:3 2 7 Parenchyma Controls 9 2 11 0 Cases
Chewinig tobacco or snuiff Controls
Cases 20
Controls 19
1 1 0
0 1 2
0 30-3 37 respectively. The estimatein men
does not change if the controls with bron-
chial cancer are excluded because the
renal cancer patients matched with them
were also current smokers.
There is a marked trend towards
heavier cigarette consumption by men
with cancer of the renal pelvis compared
with their controls, which is statistically
significant at the 500 level (X,2 for trend =
4 99, over the 4 categories " never "
smokers and smokers of < 20, 20-29 and
30 + cigarettes per day). The estimated
relative risk of cancer of the renal pelvis
in male current smokers, compared with
non-smokers, is 1-80 with 95%o confidence
limits 0 54-6-84 (14 discordant pairs, case
a current smoker in 9, control in 5). Of
the men with pelvic cancer who had ever
smoked, 76.2% inhaled the cigarette
smoke, compared with 64 7%o in the
controls.
There was no excess of male cancer
patients compared with controls who
used tobacco in forms other than cigar-
ettes (Table VI). The proportion of
Pelvis
Cases
Controls
* For more than 6 months.
differences were observed, nor were any
observed in the proportions consuming
cordials or aerated waters which commonly
contain saccharin, nor in the proportions
consuming different amounts of these
beverages. No patient made reference
to the use of artificial sweeteners other
than saccharin.
Medications
The distributions of renal cancer and
control patients according to the maxi-
mum level at which they had ever taken
analgesic tablets for more than six months
are shown in Table XIII. There was a
highly significant excess of patients with
parenchymal cancer-but not of patients
with pelvic cancer who had taken anal-
gesics daily (15 of 106 compared with
2 of 106; P < 0.005). All but 2 of the
cancer patients who had taken analgesics
daily were taking them at the time of
diagnosis.
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TABLE VIII. Distributions of Renal Cancer and Control Patients According to their
Maximum Ever Consumption of Analgesic Tablets*
Maximum frequency of consumption of analgesic tablets*
Cancer site Never < Once/month < Once/neek < Once/day Daily
Parenchyma
Cases
Controls
Pelvis
Cases
Controls
40 24
56 28
15
18
12
4
15
9
2
4
12 15t
11 2
4 0
4 3
* For a period of 6 months or more. Each succeeding fiequency category is exclusive of the preceding
categories.
t X12 =9 6, P < 0 005, for difference between cases andl controls.
The 15 patients with cancer of the
renal parenchyma who took analgesic
tablets daily had taken between 1 and 12
tablets daily for periods of up to 30 years.
Six had taken analgesics for only one
year or less before the diagnosis of their
cancer, while 7 had taken them for 5
years or more. There was no pre-
ponderant analgesic type. Most patients
were currently taking a single-component
analgesic such as codeine, paracetamol
or aspirin; only 4 were taking preparations
which had formerly contained phenacetin.
The use of sulphonamide antibacterial
drugs was also recorded. Thirty-one
(22 3%) of the renal cancer patients had
ever been treated with them, compared
with 27 (19-4%) of the controls. The
proportion was essentially the same in
patients with renal pelvic cancer (21-2%)
as in patients with renal parenchymal
cancer (221 %o). None of the patients
had received long-term sulphonamide
therapy for the prophylaxis of rheumatic
fever and less cancer patients than con-
trols had ever received long-term treat-
ment for urinary infection (5 compared
with 12). Only one patient had evertaken
the contraceptive pill.
Animal protein consumption
The distributions of the renal cancer
and control patients according to their
frequency of consumption of meat, poul-
try, seafood, eggs, milk and cheese are
shown in Tables IX and X. There were
no appreciable differences between the
patients with parenchymal cancer and
their controls in any of these. Patients
with pelvic cancer, however, showed a
significant trend towards a lower con-
sumption of cheese (X12 for trend- 493,
P < 0-05) and a somewhat lower con-
sumption of eggs.
Occupation
Patients were questioned specifically
regarding occupational exposure to sub-
stances known to be associated with
bladder cancer or suspected of being
associated with renal cancer. The sub-
stances to which an appreciable number
of patients had been exposed for at
least one year and the proportions exposed
are shown in Table XI. No significant
differences were found. In particular,
we were unable to confirm Schmauz and
Cole's (1974) finding of an excess of
cancer of the renal pelvis in leather
workers, although the study area included
Northamptonshire where boot and shoe
manufacture is common and where there
is an excess of nasal cancer in leather
workers (Acheson, Cowdell and Jolles,
1970).
DISCUSSION
The interpretation of our results is
complicated by the large number of
comparisons that have been made and
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TABLE IX. Distributions ofPatients with Cancer of the Renal Parenchyma and Control
Patients According to their Consumption of Animal Protein
Frequency of consumption*
< Once/week < Once/day
0 40
1 39
< Once/month
27
21
< Once/month
13
17
< One/month
5
7
Never
45
47
< Once/week
45
51
< Once/week
20
23
< One/week
6
6
< One glass/week
10
11
< 4 oz/month < 4 oz/week
8 17
9 20
< Once/day Daily
34 0
34 0
< Once/day Daily
73 0
66 0
< One/day
57
62
< One glass/day
16
7
No./day
1 2+
32 6
21 10
Glasses/day
1 2+
14 21
22 19
Ounces/day
< I oz/day 1-2 3 +
29 45 7
33 36 8
* Each succeeding frequency category is exclusive of the preceding categories.
TABLE X. Distributions of Patients with Renal Pelvic Cancer and Control Patients
According to their Consumption of Animal Protein
Frequency of consumption*
I A
< Once/week < Once/day
2 14
0 16
< Once/month
9
5
< Once/month
1
5
< One/month
2
1
1
14
16
Meals/day
2
3
1
3
0
0
< Once/week < Once/day Daily
12 12 0
19 9 0
< Once/week
7
5
< One/week
1
2
Never < One glass/week
17 2
16 2
< 4 oz/month
4
1
< 4 oz/week
11
6
< Once/day Daily
25 0
23 0
< One/day
25
18
< One glass/day
3
3
No./day
1 2-+
4 1
7 5
Glasses/day
1 2+
9 2
9 3
Ournces/day
< I oz/day 1-2 3 +
10 8 0
12 14 0
* Each succeeding frequency category is exclusive of the precediing categories.
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Meat
Cases
Controls
1
43
48
Meals/day
2
21
16
Poultry
Cases
Controls
Seafood
Cases
Controls
Eggs
Cases
Controls
3
2
2
Milk
Cases
Controls
Cheese
Cases
Controls
AMean
Cases
Controls
Poultry
Cases
Controls
Seafood
Cases
Controls
Eggs
Cases
Controls
Milk
Cases
Controls
Cheese
Cases
ControlsB. ARMSTRONG, A. GARROD AND R. DOLL
TABLE XI.-
Control P
pational
pounds*
Cancer site I
Parenchyma
Cases
Controls
Pelvis
Cases
Controls
* For perio(
the paucity
some differe
bility have
measure of
will have f
For examp;
parenchyma
coffee regu
with 95%
These data
considered t
risk of abo
subjective
the basis
either to
(either the
hypothesis
ciation) or
chance.
Subject
this study
positive as,
sumption a]
Wynder et
evidence of
and Cole (1
ship betwe
cancers of t
a small ser
other of th4
not suppor
there was a
cancer of
consumptioi
with renal
controls, d
coffee per d
-Numbers ofRenal Cancer and which appeared to confer a dispropor-
atients Having Ever Had Occu- tionate degree of risk in Schmauz and
Exposure to Various Com- Cole's study.
The data presented in Table V confirm
the finding of Schmauz and Cole (1974)
of a positive association between cigarette
6 7 5 12 13 smoking and cancer of the renal pelvis
14 15 3 11 13 in men. This is not surprising in view
of the close clinical association between
3 1 0 3 4 cancer of the renal pelvis and cancer
1 1 3 3 3 of the bladder, and other evidence that
ds of 1 year or more. they may share aetiological factors (Poole-
Wilson, 1969). In contrast, the data
on cancer ofthe renal parenchyma suggest
of the data. Not only may that this disease is not associated positively
nces of apparently low proba- with tobacco use (Tables V and VI).
occurred by chance but any The upper 95% confidence limit of the
association that is obtained relative risk estimate for cigarette smoking
Fairly wide confidence limits. in men (2.16) is incompatible with the
le, the relative risk of renal degree of positive association found by
i1 cancer in those drinking Bennington and Laubscher (1968), (rela-
larly was estimated at 1a15 tive risk about 5). It is compatible,
confidence limits 0-51-2-65. however, with the degree of positive
could therefore be reasonably association found by Wynder et al. (1974)
Lo be consistent with a relative (relative risk in men 2 0), who also found
ut 2. In these situations a evidence of a dose-effect relationship.
decision must be made, on Similar results have been obtained for
of all available information, renal cancer as a whole in the prospective
reject the prior hypothesis studies of mortality in cigarette smokers
"null" hypothesis or an (relative risk varying from 1.5 to 3-9;
suggesting a particular asso- Hammond, 1966; Kahn, 1966; Doll and
to attribute the results to Peto, unpublished data).
An unexpected finding of this study
to the above reservations, which may not be due to chance (P<0.005)
suggests that there is no is the positive association between cancer
sociation between coffee con- of the renal parenchyma and the daily
nd renal cancer in individuals. consumption of analgesics. There was
al. (1974) also found no no evidence of the reported association
such an association. Schmauz between analgesic consumption and cancer
974) found a positive relation- of the renal pelvis (Johansson et al.,
en coffee consumption and 1974) but this may not be surprising as
the renal pelvis and ureter in papillary necrosis associated with anal-
ries of men with one or the gesic abuse, which is usually present in
ese diseases. Our study does analgesic-associated cases of renal pelvic
rt this observation (in fact cancer, is relatively rare in the United
negative association between Kingdom (Davies, Kennedy and Roberts,
the renal pelvis and coffee 1970).
n); but none of our patients It is difficult to reach a conclusion
pelvic cancer, nor their regarding the possible causality of the
[rank 7 or more cups of positive association between analgesic
lay, the level of consumption consumption and cancer of the renal
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parenchyma. The number of tablets
taken was generally higher among the
renal cancer patients than the controls,
but they had been taken for one year
or less by 6 of the 15 exposed cancer
patients. The preparations used were
quite diverse and only 4 renal cancer
patients (and one conitrol) used prepara-
tions which formerly contained phen-
acetin. Alternatively, the prodromal
symptoms of renal caincer may have led
to the use of analgesics. This could
account for the use of analgesics for
only a short period before diagnosis.
Such a non-causal explanation seems the
most likely because Ino excess of renal
parenchymal cancer has been reported
from the follow-up of patients with
analgesic nephropathy (13engtsson et al.,
1968; H0ybye and Nielsen, 1971; Taylor,
1972).
There was no evidence in this study
of a positive association between cancer
of the renal parenchyma and the con-
sumption of animal protein. Although
the method of categorizing consumption
of the various forms of animal protein
was rather crude, this form of categoriza-
tioin, at least for meat and eggs, has
been shown to correlate well with serum
vitamin B12 levels (Armstrong et al.,
1974). The results of this study are
therefore probably incompatible with the
degree of positive association between
animal protein consumption and renal
cancer suggested by their geographical
correlation (Armstrong and Doll, 1975).
It may be that the positive geographical
association is secondary to a positive
association between these 2 variables and
some other factors, for example fat or
cholesterol consumption (Wynder et al.,
1974).
Cancer of the renal pelvis showed
a weakly negative association with several
forms of animal protein consumption
which was statistically significant for
cheese consumption (P < 0-05). Al-
though this may have been due to
chance, it raises the possibility that
either cheese or perhaps animal protein
in general may protect against the de-
velopment of renal pelvic cancer by, for
example, increasing the rate of meta-
bolism ofcarcinogens (McLean and Magee,
1970; Paine and McLean, 1973; McLean,
1973).
We gratefully acknowledge the as-
sistance of Miss C. Hunt and the staff
of the Oxford Regional Cancer Registry,
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